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This  report  presents  the  results  of  field  inspection  and  evaluation  of  the 
Johnson  Lake  Dam  (MO  10650). 

It  was  prepared  under  the  National  Program  of  Inspection  of  Non-Federal 
Dams. 

This  dam  has  been  classified  as  unsafe,  non-emergency  by  the  St.  Louis 
District  as  a  result  of  the  application  of  the  following  criteria: 

a.  Spillway  will  not  pass  50  percent  of  the  Probable  Maximum  Flood 
without  overtopping  the  dam. 

b.  Overtopping  of  the  dam  could  result  in  failure  of  the  dam. 

c.  Dam  failure  significantly  increases  the  hazard  to  loss  of  life 
downstream. 

Additionally,  the  severe  erosional  damage  to  the  upstream  slope  and  the 
undermining  of  the  crest  result  in  an  unsafe  condition. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
ASSESSMENT  SUMMARY 


1 


Name  of  Dam 
State  Located 
County  Located 
Stream 

Date  of  Inspection 


Johnson  Lake  Dam 

Missouri 

Carroll  County 

Off stream  Standi ey  Branch 

July  1,  1980 


Johnson  Lake  Dam  was  inspected  by  an  interdisciplinary  team  of 
engineers  from  Hvnln'm  Western  Tnmlai  aggrr,  fur#  The  purpose  of  the 
inspection  was  to  make  an  assessment  of  the  general  conditions  of  the 
dam  with  respect  to  safety,  based  upon  available  data  and  visual  inspec¬ 
tion,  in  order  to  determine  if  the  dam  poses  hazards  to  human  life  or 
property.  . 

The  guidelines  used  in  the  assessment  were  furnished  by  the  Department 
of  the  Army,  Office  of  the  Chief  of  Engineers  and  were  developed  with  the 
help  of  several  Federal  and  State  agencies,  professional  engineering  or¬ 
ganizations,  and  private  engineers. 

Johnson  Lake  Dam  has  a  height  of  twenty-five  (25)  feet  and  a  storage 
capacity  of  fifty-eight  (58)  acre-feet.  In  accordance  with  the  guidelines 
a  small  size  aam  has  a  height  greater  than  or  equal  to  twenty-five  (25) 
feet  but  less  than  forty  (40)  feet  and  a  storage  capacity  greater  than  or 
equal  to  fifty  (50)  acre-feet  but  less  than  one  thousand  (1,000)  acre-feet. 
The  size  classification  is  determined  by  either  the  storage  or  height, 
whichever  gives  the  larger  size  category.  Johnson  Lake  Dam  is  classified 
as  a  small  size  dam. 


In  accordance  with  the  guidelines  and  based  on  visual  observation, 
the  dam  is  classified  as  having  a  high  potential  for  damage  and  loss  of 
life.  Failure  would  threaten  life  and  property.  The  estimated  damage 
zone  extends  approximately  two  (2)  miles  downstream  of  the  dam.  Within 
the  damage  zone  are  thirty  (30)  or  more  dwellings,  U.S.  Highway  65  and  a 
football  field  all  of  which  are  located  in  the  City  of  Carrollton. 

Our  inspection  and  evaluation  indicates  that  the  spillway  do|s  not 
meet  the  criteria  set  forth  in  the  recomnended  guidelines  for  a  small  dam 
having  a  high  hazard  potential.  Considering  the  number  and  nature  of  the 
downstream  hazards  the  Probable  Maximum  Flood  is  the  appropriate  spillway 
design  flood.  The  spillway  will  not  pass  the  Probable  Maximum  Flood  or 
the  100-year  flood  (1%  probability  flood,  a  flood  having  a  1*  chance  of 
being  exceeded  in  any  year)  without  overtopping  the  dam.  The  spillway  will 
pass  15*  of  the  Probable  Maximum  Flood  (PMF)  without  overtopping  the  dam. 
The  Probable  Maximum  Flood  is  defined  as  the  flood  that  may  be  expected 
from  the  most  severe  combination  of  critical  meteorologlc  and  hydrologic 
conditions  that  are  reasonably  possible  in  the  region. 
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Johnson  Lake  Dam  is  in  very  poor  condition  and  has  a  serious  potential 
of  failure  due  to  severe  erosional  damage  of  the  upstream  face  and  the 
crest;  undermining  of  the  crest;  dense  tree  and  brush  growth  on  the  crest 
and  downstream  slope;  and  a  severely  inadequate  spillway.  There  apparently 
has  been  no  maintenance  work  done  on  this  dam  for  many  years. 

Based  on  the  observations  made  during  the  field  inspection,  the  fol¬ 
lowing  recommendations  are  made  and  should  be  implemented  by  the  owner  on 
a  very  high  priority  basis: 

a.  Lower  the  water  level  in  the  lake  in  order  to  stop  further  ero¬ 
sional  damage  to  the  dam  and  to  facilitate  reconstruction,  repairs 
and  stabilization  of  the  upstream  slope  and  crest  of  the  dam. 

b.  Remove  all  trees  and  brush  from  the  crest  and  downstream  slope  in 
preparation  for  repairs  and  reconstruction. 

c.  Conduct  seepage  and  stability  analyses  comparable  to  the  require¬ 
ments  of  the  guidelines  (including  earthquake  loads). 

d.  Increase  the  height  of  the  dam  and/or  construct  spillway(s) 
through  the  left  or  right  (or  both)  abutments  as  necessary  to 
pass  the  Probable  Maximum  Flood  without  overtopping  the  dam. 

e.  The  services  of  an  engineer  experienced  in  the  design  and  con¬ 
struction  of  earth  dams  should  be  obtained  to  provide  guidance 
in  lowering  of  the  water  level  in  the  lake  and  in  the  removal  of 
the  trees  and  brush.  In  addition  he  should  conduct  seepage  and 
stability  analyses  and  should  design  remedial  and  protective 
measures  as  required. 

The  existing  dam  is  in  such  condition  that  problems  normally  consid¬ 
ered  as  maintenance  problems  are  magnified  in  scope  and  of  necessity  become 
major  parts  of  the  work  necessary  to  rehabilitate  the  dam. 

After  rehabilitation  work  is  completed  it  is  recommended  that  a  regular 
program  of  inspection  and  maintenance  be  initiated  in  order  to  protect  the 
integrity  of  the  dam. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
JOHNSON  LAKE  DAM  -  MO  10650 
CARROLL  COUNTY,  MISSOURI 

SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Army  through  the  Corps  of 
Engineers,  to  initiate  a  program  of  safety  inspection  of  dams 
throughout  the  United  States.  Pursuant  to  the  above,  the  St. 

Louis  District,  Corps  of  Engineers,  District  Engineer  directed 
that  a  safety  inspection  of  Johnson  Lake  Dam  be  made. 

b.  Purpose  of  Inspection.  The  purpose  of  the  inspection  was  to  make 
an  assessment  of  the  general  condition  of  the  dam  with  respect  to 
safety,  based  upon  available  data  and  visual  inspection,  in  order 
to  determine  if  the  dam  poses  hazards  to  human  life  or  property. 

c.  Evaluation  Criteria.  Criteria  used  to  evaluate  the  dam  were 
furnished  by  the  Department  of  the  Army,  Office  of  the  Chief  of 
Engineers,  in  "Recommended  Guidelines  for  Safety  Inspection  of 
Dams",  Appendix  D  to  "Report  of  the  Chief  of  Engineers  on  the 
National  Program  of  Inspection  of  Dams,"  dated  May,  1975,  and 
published  by  the  Department  of  the  Army,  Office  of  the  Chief  of 
Engineers. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances. 

(1)  The  dam  is  an  earth  fill  approximately  1,180  feet  long  and 
25  feet  high  constructed  in  a  semicircular  configuration. 

The  maximum  water  storage  at  the  minimum  top  of  dam  is  58 
acre-feet.  The  dam  is  located  in  the  dissected  till  plains 
area  within  the  Central  Lowlands  Physiographic  Region. 

(2)  The  principal  (and  only)  spillway  is  uncontrolled  and  con¬ 
sists  of  an  earth  spillway  cut  through  the  dam  embankment 
on  the  right  end  (southwest). 

(3)  Pertinent  physical  data  are  given  in  paragraph  1.3  below. 

b.  Location.  The  dam  is  located  in  the  central  portion  of  Carroll 
County,  Missouri,  approximately  one-half  mile  north  of  Carrollton 
as  shown  on  Plate  A-2.  The  dam  is  shown  on  Plate  A-l  in  the 
SW  1/4  of  Section  28,  T53N,  R23W. 
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c.  Size  Classification.  Criteria  for  determining  the  size  classi¬ 
fication  of  dams  and  impoundments  are  presented  in  the  guidelines 
referenced  in  paragraph  1.1c  above.  Johnson  Lake  Dam  has  a  height 
of  25  feet  and  a  storage  capacity  of  58  acre-feet.  This  dam  is 
classified  as  a  small  size  dam.  A  small  size  dam  has  a  height 
greater  than  or  equal  to  25  feet  but  less  than  40  feet  and  a  stor¬ 
age  capacity  greater  than  or  equal  to  50  acre-feet  but  less  than 
1,000  acre-feet.  The  size  classification  is  determined  by  either 
the  storage  or  height,  whichever  gives  the  larger  size  category. 

d.  Hazard  Classification.  Guidelines  for  determining  hazard  classi¬ 
fication  are  presented  in  the  same  guidelines  as  referenced  in 
paragraph  1.1c  above.  Based  on  referenced  guidelines,  this  dam 
is  in  the  High  Hazard  Classification.  The  estimated  damage  zone 
extends  about  two  miles  downstream  of  the  dam.  Based  on  visual 
inspection,  there  are  within  the  damage  zone  thirty  or  more 
dwellings,  U.  S.  Highway  65,  and  a  football  field  all  of  which 
are  located  in  the  City  of  Carrollton. 

e.  Ownership.  The  dam  is  owned  by  the  E.  C.  Johnson  Corporation, 
c/o  Mack  Duderstadt,  1310  North  Jefferson,  Carrollton,  Missouri 
64633. 

f.  Purpose  of  Dam.  The  dam  was  constructed  primarily  for  recreation 
and  as  a  stock  pond.  It  does  provide  flood  protection  for  the 
town  of  Carrollton. 

g.  Design  and  Construction  History.  The  dam  was  constructed  in  1955 
by  Mr.  E.  C.  Johnson,  a  contractor  (now  deceased).  Mr.  Mack 
Duderstadt  reported  that  the  spillway  was  changed  from  the  north¬ 
east  comer  over  to  the  southwest  corner  about  5  to  6  years  ago. 

No  other  information  was  available  on  design  or  construction  of 
the  dam. 

h.  Normal  Operating  Procedure.  There  are  no  operating  facilities 
for  this  dam.  The  pool  level  i s  control  1 ed  by  rai nf al 1 ,  evapora- 
tion,  infiltration,  and  the  capacity  of  the  uncontrolled  spillway. 

1.3  PERTINENT  DATA 

a.  Drainage  Area.  30  acres  (0.047  square  miles). 

b.  Discharge  At  Damsite. 

(1)  All  discharges  at  the  damsite  are  through  an  uncontrolled 
earth  spillway  cut  through  the  dam  embankment.  The  spillway 
is  located  in  the  right  leg  of  the  dam  approximately  50  feet 
from  the  right  abutment. 

(2)  Estimated  maximum  flood  -  Unknown 
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(3)  The  spillway  capacity  varies  from  0  c.f.s.  at  elevation 
726.9  feet  (crest  of  the  spillway)  to  40  c.f.s.  at  eleva¬ 
tion  727.4  feet  (minimum  top  of  dam). 

(4)  Total  spillway  capacity  at  the  minimum  top  of  dam  is  40  c.f.s.+ 

c.  Elevations.  (Feet  above  M.S.L.) 

(1)  Top  of  dam  -  728.0+  (nominal);  727.4  (minimum) 

(2)  Spillway  crest  -  726.9 

(3)  Normal  pool  -  726.9 

(4)  Observed  pool  -  725.0 

(5)  Maximum  experienced  pool  -  Unknown 

(6)  Streambed  at  centerline  -  705  + 

(7)  Maximum  tailwater  -  Unknown 

d.  Reservoir.  (Length  in  Feet) 

(1)  Minimum  Top  of  0am  -  800  + 

(2)  Spillway  Crest  -  800  + 

e.  Storage  (Acre-feet). 

(1)  Top  of  dam  (minimum)  -  58  + 

(2)  Spillway  crest  -  54  + 

(3)  Normal  pool  -  54  + 

(4)  Observed  pool  -  43  + 

(5)  Maximum  experienced  pool  -  Unknown 

f.  Reservoir  Surface  (Acres). 

(1)  Top  of  dam  (minimum)  -  7.0  + 

(2)  Spillway  crest  -  6.7  + 

(3)  Normal  pool  -  6.7  + 

(4)  Observed  pool  -  5.7  + 

(5)  Maximum  experienced  pool  -  Unknown 

-3- 
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g.  Dam. 

(1)  Type  -  Homogeneous  earth  fill 

(2)  Length  -  1,180  ft.  + 

(3)  Height  -  25  ft.  + 

(4)  Top  width  -  Varies  from  1  ft.  (minimum)  to  11  ft.  (maximum) 

(5)  Side  Slopes. 

(a)  Downstream  -  IV  on  1.9H  (measured  on  upper  slope) 

IV  on  4.8H  (measured  on  lower  slope) 

(b)  Upstream  -  IV  on  1.9H  (measured) 

(6)  Zoning  -  Unknown 

(7)  Impervious  core  -  Unknown 

(8)  Cutoff  -  Unknown 

(9)  Grout  curtain  -  Unknown 

(10)  Wave  protection  -  None 

(11)  Drains  -  None 

h.  Diversion  Channel  and  Regulating  Tunnel.  None 

i .  Spillway. 

(1)  Principal  (and  only) 

(a)  Type  -  An  uncontrolled  earth  cut  through  the  right 
embankment  approximately  4-5  feet  wide  at  the  bottom 
of  cut  to  18  feet  wide  at  top  of  the  crest.  Spillway 
releases  through  the  cut  are  ponded  in  a  natural  de¬ 
pression  behind  a  natural  berm  extending  along  the  left 
side  of  the  spillway.  The  flows  are  contained  until 
the  reservoir  pool  is  about  the  elevation  of  the  berm, 
which  is  only  0.4  to  0.5  feet  below  the  minimum  top  of 
the  dam. 

(b)  Control  section  -  a  natural  berm  extending  along  the 
left  side  of  the  spillway  for  approximately  60  feet 
contains  the  flow  within  a  natural  depression. 

(c)  Crest  elevation  -  727.0  (nominal);  726.9  (minimum). 

(d)  Upstream  Channel  -  There  is  no  upstream  channel. 
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(e)  Downstream  Channel  -  There  is  no  excavated  channel 
downstream  of  spillway.  The  flow  would  most  probably 
follow  the  downstream  toe  of  the  dam  embankment  until 
it  reaches  the  old  channel. 

j.  Regulating  Outlets.  None. 
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SECTION  2  -  ENGINEERING  DATA 


' i. 


2.1  DESIGN 

No  Design  data  were  available  for  this  dam. 

2.2  CONSTRUCTION 

No  construction  data  were  available.  It  was  reported  by  Mr.  Mack 
Duderstadt  that  the  dam  was  constructed  in  1955  by  Mr.  E.  C.  Johnson, 
a  contractor,  who  is  now  deceased.  The  spillway  was  changed  from  the 
northeast  corner  to  the  southwest  corner  about  5  to  6  years  ago. 

2.3  OPERATION 

No  data  were  available  on  spillway  operation.  It  was  reported  by  Mr. 
Duderstadt  that  the  spillway  has  never  flowed  since  its  been  installed; 
however,  there  was  evidence  that  the  pool  behind  the  berm  in  the  spill¬ 
way  had  eroded  a  portion  of  the  berm  and  flow  was  released  over  the 
benm  at  some  time  in  the  past. 

2.4  EVALUATION 

a.  Availability.  No  data  were  available. 

b.  Adequacy.  The  field  surveys  and  visual  observations  presented 
herein  are  considered  adequate  to  support  the  conclusions  of  this 
report.  Seepage  and  stability  analyses  comparable  to  the  require¬ 
ments  of  the  "Recommended  Guidelines  for  Safety  Inspection  of 
Dams"  were  not  available,  which  is  considered  a  deficiency.  These 
seepage  and  stability  analyses  should  be  performed  for  appropriate 
loading  conditions  (including  earthquake  loads)  and  made  a  matter 
of  record. 

c.  Validity.  Not  applicable. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General .  A  visual  inspection  of  the  Johnson  Lake  Dam  was  made 
on  July  1,  1980.  Engineers  from  Hoskins-Westem-Sonderegger,  Inc., 
Lincoln,  Nebraska  making  the  inspection  were:  R.  S.  Decker, 
Geotechnical;  Gordon  Jamison  and  Garold  Ulmer,  Hydrology.  Mr. 

Mack  Duderstadt,  caretaker  for  the  E.  C.  Johnson  Corporation, 
accompanied  the  inspection  team  part  of  the  time. 


b.  Dam. 

(1)  Geology  and  Soils  (abutment  and  embankment).  Johnson  Lake 
Dam  is  located  in  the  dissected  till  plains  area  within  the 
Central  Lowlands  Physiographic  Region.  The  dam  site  is  in 
a  region  where  the  stratigraphic  sequence  consists  of  loess 
10  to  20  ft.  thick,  overlying  bedrock  and/or  glacial  till 
at  an  undetermined  depth. 

Bedrock  consists  of  strata  belonging  to  the  Manna ton  Group, 
Desmonsian  Series,  Pennsylvanian  System  and  consists  of 
interlayered  sequences  of  shale,  sandstone,  limestone  and 
thin  beds  of  coal.  Bedrock  was  not  exposed  at  the  site, 
however,  washes  in  the  left  abutment  contained  limestone 
pebbles.  Borings  on  the  downstream  slope  of  the  dam  showed 
fat  clays  (CH)  which  may  have  been  derived  from  till.  Allu¬ 
vial  materials  in  the  valley  bottom  are  CL  probably  derived 
from  the  loessial  uplands. 

The  soil  deposits  in  the  area  consist  of  upland  soils  of 
what  appears  to  be  the  Marshall -Knox  soil  association.  These 
soils  formed  on  the  deep  loess  deposits  that  lie  adjacent  to 
the  Missouri  River  flood  plain.  The  Marshall  soil  is  posi¬ 
tioned  on  the  gently  sloping  areas  while  the  Knox  soil  is 
positioned  In  the  upland  valley  areas.  It  is  possible  that 
the  dam  is  located  in  the  Sharps burg-Grundy  soil  association 
area  which  consists  of  moderately  deep  loess  over  glacial 
till. 

(2)  Upstream  Slope.  The  upstream  slope  is  severely  eroded  with 
many  areas  of  near  vertical  slopes  extending  down  2  to  2.5 
feet  from  the  crest  and  some  areas  where  the  crest  is  under¬ 
cut  or  undermined  by  as  much  as  1.5  feet.  Photos  2,  4,  5, 

7  and  8  show  the  upstream  slope. 
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(3)  Crest.  The  crest  of  the  dam  is  partially  covered  with  trees 
and  brush.  Wave  erosion  has  severely  reduced  the  width  of 
the  crest  which  now  measures  from  1  foot  or  less  to  about 


! 
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11  feet.  The  crest  width  on  the  left  leg  is  about  11  feet 
wide  from  station  0+00  to  2+50  and  2  to  7  feet  wide  from 
station  2+50  to  about  5+50.  The  crest  width  of  the  right 
(south)  leg  varies  from  2  to  5  feet  from  station  5+50  to 
about  7+00  where  a  narrow  section,  1  foot  or  less,  extends 
to  about  station  8+40.  The  elevation  of  the  crest  is  var¬ 
iable,  as  shown  on  Plate  C-l,  and  it  was  difficult  to  deter¬ 
mine  the  presence  of  slumps  or  deformations.  Photos  No.  3, 

4,  5,  6  &  7  show  the  crest. 

(4)  Downstream  Slope.  The  downstream  slope  is  almost  completely 
overgrown  with  trees  and  brush.  The  downstream  toe  area  of 
the  left  leg  from  about  station  2+00  to  3+00  is  saturated 
and  covered  with  phreatophytes.  No  free  water  was  observed 
on  the  toe  of  the  right  leg;  however,  water  grass  was  grow¬ 
ing  20  to  30  feet  out  from  the  toe.  A  boring  on  the  slope 
downstream  from  about  station  9+00  and  7  or  8  feet  up  from 
the  toe  showed  dry  CH  soil  down  to  2  feet  where  moisture 
began  to  show  up.  There  did  not  appear  to  be  any  slumps, 
slides  or  deformations  on  the  downstream  slope,  although 

the  dense  growth  made  observations  difficult.  Photo  No.  9 
shows  the  phreatic  vegetation  in  the  wet  area  along  the  toe 
of  the  left  leg.  Photos  10,  11  &  12  show  the  downstream 
slope.  Photo  10  is  taken  in  about  the  only  open  space  on 
the  downstream  slope. 

(5)  Miscellaneous.  Any  extended  period  of  time  in  the  future 
when  the  lake  level  is  high  and  wave  action  occurs,  the 
narrow  section  of  the  crest  will  undoubtedly  breach  with  a 
serious  potential  of  complete  failure  of  the  dam. 

c.  Appurtenant  Structures. 

(1)  The  principal  (and  only)  spillway  is  a  narrow  cut  through 
the  right  abutment  which  outlets  into  what  appears  to  be 
an  old  conservation  terrace,  the  levee  or  berm  of  which  is 
only  about  1.5  feet  lower  than  the  crest  of  the  dam. 
Measurements  of  the  spillway  are  shown  on  Plate  C-3.  Photo 
No.  13  shows  the  spillway  cut. 

(2)  Drawdown  Facilities  -  There  are  no  drawdown  facilities  for 
this  dam. 

d.  Reservoir  Area.  The  banks  around  the  reservoir  show  evidence  of 
wave  erosion.  No  slumps  or  slides  were  observed  around  the  re¬ 
servoir.  Photo  No.  14  shows  a  portion  of  the  reservoir.  It  was 
reported  by  Mr.  Duderstadt  that  the  reservoir  is  about  half  silted 
In  so  that  the  depth  of  the  reservoir  is  at  a  maximum  about  ten 
feet. 

e.  Downstream  Channel .  There  is  no  defined  channel  for  the  outlet 
of  the  spillway.  When  water  reaches  the  top  of  the  confining 
levee  or  berm  (at  elevation  727)  water  spills  over  the  levee  and 
flows  down  the  hill  to  the  old  channel.  There  was  no  evidence 
that  any  major  flows  had  traversed  this  route. 
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3.2  EVALUATION 


This  dam  is  in  very  poor  condition  with  a  serious  potential  of  fail¬ 
ure.  Wave  erosion  has  reduced  several  sections  of  the  crest  to  a 
width  to  one  foot  or  less.  The  spillway  is  not  effective  and  provides 
less  than  one  foot  of  freeboard  for  several  sections  of  the  dam.  Any 
prolonged  high  water  or  overtopping  of  the  dam  would  certainly  breach 
the  structure  and  result  in  failure.  The  apparent  clay  (CH)  composi¬ 
tion  of  the  dam  is  probably  the  only  reason  it  has  not  failed  to  date. 
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SECTION  4  -  OPERATION  PROCEDURES 


4.1  PROCEDURES 

There  are  no  controlled  outlet  works  for  this  dam.  The  pool  level 
is  controlled  by  rainfall,  evaporation,  infiltration,  and  the  capa¬ 
city  of  the  uncontrolled  spillway. 

4.2  MAINTENANCE  OF  DAM. 

There  apparently  has  been  no  maintenance  on  this  dam  for  many  years. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

No  operating  facilities  exist  at  this  dam. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 
There  is  no  warning  system  in  effect  for  this  dam. 

4.5  EVALUATION 

There  appears  to  be  a  serious  potential  of  failure  of  this  structure. 

0 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Oata.  No  design  data  were  found  for  this  dam. 

b.  Experience  Oata.  The  drainage  area,  reservoir  surface  area,  and 
elevation-storage  data  were  developed  from  the  USGS  Standish, 
Missouri  7.5  minute  topographic  quadrangle  map.  The  hydraulic 
computations  for  the  spillway  and  dam  overtopping  discharge  rat¬ 
ings  were  based  on  data  collected  in  the  field  at  the  time  of  the 
field  inspection. 

c.  Visual  Observations. 

(1)  The  spillway  was  cut  through  the  crest  of  the  right  leg. 
However,  no  exit  channel  was  excavated  for  discharging  the 
flow  through  the  cut.  Therefore,  the  water  ponds  on  the 
downstream  side  of  the  dam  within  a  natural  depression.  The 
spillway  can  only  discharge  when  it  gets  above  a  natural 
berm  that  extends  along  the  left  side  of  the  spillway.  Dis¬ 
charges  over  the  berm  would  most  probably  flow  along  the 
downstream  toe  of  the  right  leg  until  reaching  the  old 
channel . 

(2)  The  crest  is  badly  eroded  with  crest  widths  as  narrow  as  1 
foot.  This  erosion  is  most  probably  due  to  the  ponding  of 
water  behind  the  natural  berm  in  the  spillway. 

d.  Overtopping  Potential.  The  spillway  is  too  small  to  pass  the 
probable  maximum  flood  or  the  1 %  probabilistic  flood  without  over¬ 
topping.  The  spillway  will  pass  15%  of  the  probable  maximum  flood 
without  overtopping  the  dam.  Minor  overtopping  would  possibly  en¬ 
danger  the  integrity  of  the  dam.  The  results  of  the  routings  through 
the  dam  are  tabulated  in  regards  to  the  following  conditions: 


Frequency 

Infl ow 
Discharge 
c.f .s. 

Outflow 

Discharge 

c.f.s. 

Maximum 

Pool 

Elevation 

*  Maximum 
Depth 
Over  Dam 

Duration 
Over  Top 
Hr. 

1% 

160 

80 

727.6 

0.2 

1+ 

1/2  PMF 

270 

220 

727.9 

0.5 

4+ 

PMF 

530 

490 

728.1 

0.7 

6+ 

0.15  PMF 

80 

40 

727.4 

0 

0 

*  Minimum  Top  of  Dam 

Elevation 

=  727.4 
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According  to  the  recommended  guidelines  from  the  Department  of 
the  Army,  Office  of  the  Chief  of  Engineers,  this  dam  is  classi¬ 
fied  as  having  a  high  hazard  rating  and  a  small  size.  Therefore, 
h  PMF  to  the  PMF  is  the  test  for  the  adequacy  of  the  dam  and  its 
spillway.  The  PMF  is  the  spillway  design  flood  due  to  the  large 
number  of  dwellings  downstream  of  the  dam. 

The  estimated  damage  zone  is  described  in  Paragraph  1.2d  in  this 
report. 


1 


i 


9 


-12- 


t  *****  urW****  v.. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observation.  The  dam  is  apparently  structurally  stable. 

It  has  been  in  place  for  25  years  with  no  evidence  of  structural 
instability.  However,  the  severe  erosion  of  the  upstream  face 
and  the  almost  complete  destruction  of  portions  of  the  crest 

have  created  a  very  serious  potential  of  failure  of  this  structure. 
Trees  growing  on  or  near  the  erosional  remnant  of  the  crest  cer¬ 
tainly  do  not  add  to  the  safety  rating  of  this  dam. 

b.  Design  and  Construction  Data.  No  design  or  construction  data  were 
available.  Seepage  and  stability  analyses  comparable  to  the  re¬ 
quirements  of  the  "Recommended  Guidelines  for  Safety  Inspection 

of  Dams"  were  not  available,  which  is  considered  a  deficiency. 

c.  Operating  Records.  There  are  no  controlled  operating  facilities 
for  this  dam. 

d.  Post  Construction  Changes. 

It  was  reported  by  Mr.  Mack  Duderstadt  that  the  spillway  was 
changed  from  the  northeast  corner  to  the  southwest  corner  about 
5  to  6  years  ago. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  1.  Due 
to  the  poor  condition  of  this  dam,  it  is  not  known  what  effect 
an  earthquake  of  this  magnitude  might  have  on  the  dam. 
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SECTION  7  -  ASSESSMENT/ REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety.  This  dam  appears  to  have  a  serious  potential  of  failure 
from  breaching  and  overtopping  as  a  result  of  uncontrolled  ero- 
sional  damage  to  the  upstream  face  and  the  crest.  Approximate 
hydrologic  analyses  presented  in  this  report  indicate  that  the 

dam  is  seriously  inadequate  since  the  spillway  will  only  pass  153  of 
the  Probable  Maximum  Flood  without  overtopping.  Uncontrolled  tree 
growth  on  the  downstream  slope  and  crest  could  ultimately  impair 
the  stability  of  the  dam,  particularly  in  the  areas  where  the 
crest  width  has  been  drastically  reduced.  The  present  spillway 
is  seriously  deficient  in  capacity  and  operational  effectiveness. 
Seepage  and  stability  analyses  comparable  to  the  requirements  of 
the  "Recommended  Guidelines  for  Safety  Inspection  of  Dams"  were 
not  available,  which  is  considered  a  deficiency. 

b.  Adequacy  of  Information.  Due  to  the  lack  of  engineering  data, 
the  conclusions  in  this  report  are  based  upon  performance  history 
and  visual  observations.  Seepage  and  stability  analyses  comparable 
to  the  requirements  of  the  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams"  were  not  available,  which  is  considered  a 
deficiency. 

c.  Urgency.  The  items  recommended  in  paragraph  7. 2. a  should  be  pur¬ 
sued  on  a  very  high  priority  basis. 

d.  Necessity  for  Further  Investigations.  The  additional  studies  and 
analyses  recommended  in  paragraph  7.2  should  be  accomplished  by 
the  owner  on  a  very  high  priority  basis. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  1.  Due 
to  the  poor  condition  of  this  dam,  it  is  not  known  what  effect 
an  earthquake  of  this  magnitude  might  have  on  the  dam. 

7.2  REMEDIAL  MEASURES 
a.  Alternatives. 

(1)  Lower  the  water  level  in  the  lake  to  stop  further  erosional 
damage  to  the  dam  and  to  facilitate  reconstruction,  repairs 
and  stabilization  of  the  upstream  slope  and  crest  of  the  dam. 

(2)  Remove  all  trees  and  brush  from  the  crest  and  downstream 
slope  in  preparation  for  repairs  and  reconstruction. 

(3)  Conduct  seepage  and  stability  analyses  comparable  to  the 
requirements  of  the  guidelines  (including  earthquake  loads). 
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(4)  Increase  the  height  of  the  dam  and/or  construct  spillway(s) 
through  the  left  or  right  (or  both)  abutments  as  necessary 
to  pass  the  Probable  Maximum  Flood  without  overtopping  the 
dam. 

(5)  The  services  of  an  engineer  experienced  in  the  design  and 
construction  of  earth  dams  should  be  obtained  to  provide 
guidance  in  lowering  of  the  water  level  in  the  lake  and  in 
the  removal  of  the  trees  and  brush.  In  addition  he  should 
conduct  seepage  and  stability  analyses  and  should  design 
remedial  and  protective  measures  as  required. 

b.  Operation  and  Maintenance  Procedures. 

(1)  The  existing  dam  is  in  such  condition  that  problems  normally 
considered  as  maintenance  problems  are  magnified  in  scope 
and  of  necessity  become  major  parts  of  the  work  necessary  to 
rehabilitate  the  dam. 

(2)  After  rehabilitation  work  is  completed  a  program  of  periodic 
inspection  and  regular  maintenance  to  control  wave  erosion 
and  tree  growth  should  be  initiated. 

(3)  All  records  of  inspection  and  maintenance  operations  should 
be  made  a  part  of  this  project  file. 
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APPENDIX  B 
PHOTOGRAPHS 
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PHOTO  NO.  2  -  UPSTREAM  FACE  OF  LEFT  LEG  FROM  LEFT  END. 


PHOTO  NO.  3  -  CREST  OF  LEFT  LEG  TAKEN  FROM  LEFT  END. 


PLATE  8-2 


PHOTO  NO.  4  -  CREST  OF  LEFT  LEG  TAKEN  FROM  RIGHT  END. 


PLATE  B-3 
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PHOTO  NO.  6  -  CREST 
WIDTH  AT  STA.  7+00 
IT'S  ABOUT  12-15  INCHES 
WIDE.  AUGER  SET  ON 
CREST. 


PHOTO  NO.  7  -  CREST  AT  ABOUT  STA.  7+50.  THERE  IS  A  VERTICAL 
FACE  OF  2  1/2  FEET  AND  LESS  THAN  ONE  FOOT  OF  MATERIAL  BEFORE 
STARTING  DOWN  DOWNSTREAM  SLOPE. 


PLATE  B-4 


PHOTO  NO.  12  -  DOWNSTREAM  SLOPE  OF  THE  RIGHT  LEG  ENTIRELY  COVERED 
WITH  BRUSH  AND  TREES. 
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PLATE  B-7 


PHOTO  NO.  14  -  LOOKING  UPSTREAM  FROM  STA.  5+50 


PHOTO  NO.  15  -  OVERVIEW 


I 

5 

-j* 

PLATE  B-8  | 


PHOTO  NO.  16  -  TWO  COMMERCIAL  BUILDINGS  ABOUT  ONE  MILE  DOWNSTREAM. 
RED  BARN  IS  9'  AND  GRAY  BUILDING  IS  12'  ABOVE  FLOOD  PLAIN. 


PHOTO  NO.  17  -  HOUSES  ABOUT  1-1/8  MILE  DOWNSTREAM  ABOUT  5'  ABOVE 
FLOOD  PLAIN. 


PHOTO  NO.  18  -  TRAILER  HOUSE  ABOUT  1-1/8  MILE  DOWNSTREAM 
ABOUT  5'  ABOVE  FLOOD  PLAIN 


PHOTO  NO.  19  -  NUMBER  OF  MOBILE  HOMES  IN  FLOOD  PLAIN. 

TAKEN  LOOKING  UPSTREAM  FROM  BRIDGE  ON  HIGHWAY  65  IN  CARROLLTON. 


PLATE  B-10 


APPENDIX  C 
PROJECT  PLATES 


PLATE  C-? 


CXOSS-S ECT/OA/ OF  DA M  ATSTA.  7*50 
Sca/c:  r-IO'HjV 


PLATE  03 


APPENDIX  D 

HYDRAULIC  AND  HYDROLOGIC  DATA 


HYDROLOGIC  COMPUTATIONS 


1.  The  SCS  dimensionless  unit  hydrograph  and  the  systemized  computer 
program  HEC-1  (Dam  Safety  Version),  July  1978,  prepared  by  the 
Hydrologic  Engineering  Center,  U.S.  Corps  of  Engineers,  Davis, 

California,  were  used  to  develop  the  inflow  hydrographs  (See  this 
Section). 

a.  Twenty-four  hour,  one  percent  probabilistic  rainfall  for  the  dam 
location  was  taken  from  the  data  for  the  rainfall  station  at  Sweet 
Springs,  MO.  as  supplied  by  the  St.  Louis  District,  Corps  of 
Engineers  per  their  letter  dated  4  March  1980.  The  twenty-four 
probable  maximum  precipitation  was  taken  from  the  curves  of 
Hydrometeorological  Report  No.  33  and  current  Corps  of  Engineers 
and  St.  Louis  policy  and  guidance  for  hydraulics  and  hydrology. 

b.  Drainage  area  =  0.047  square  miles  (30  acres). 

c.  Time  of  concentration  of  runoff  =  12  minutes  (computed  from  the 
"Kirpich"  formula.) 

d.  The  antecedent  storm  conditions  for  the  probable  maximum  precipi¬ 
tation  were  heavy  rainfall  and  low  temperatures  which  occurred  on 
the  previous  5  days  (SCS  AMC  III).  The  antecedent  storm  conditions 
for  the  one  percent  probabil istic  precipitation  were  an  average  of 
the  conditions  which  have  preceded  the  occurrence  of  the  maximum 
annual  flood  on  numerous  watersheds  (SCS  AMC  II).  The  initial  pool 
elevation  was  assumed  at  the  crest  of  the  spillway. 

e.  The  total  twenty-four  hour  storm  duration  losses  for  the  one  percent 
probabilistic  storm  were  1.77  inches.  The  total  losses  for  the  PMF 
storm  were  0.75  inches.  These  data  are  based  on  SCS  runoff  curve 
No.  94  and  No.  85  for  antecedent  moisture  conditions  SCS  AMC. Ill 
and  AMC  II  respectively.  The  watershed  is  composed  of  primarily 
SCS  soil  group  C  (Grundy  Soil  Series).  21  acres  of  the  watershed 
consists  of  pasture;  3  acres  consists  of  paved  road  and  parking  lots; 
and  6  acres  consists  of  the  surface  area  of  the  reservoir. 

f.  Average  soil  loss  rates  =  0.03  inch  per  hour  approximately,  (for 
PMF  storm,  AMC  III). 

2.  The  combined  discharge  rating  consisted  of  two  components:  the  flow 
through  the  spillway  and  the  flow  going  over  the  top  of  the  dam. 

a.  The  spillway  rating  was  developed  using  the  Corps  of  Engineers 
Water  Surface  Profile  HEC-2  computer  program  assuming  critical 
depth  at  the  downstream  section. 

b.  The  flows  over  the  dam  were  determined  by  using  the  irregular  top 
of  dam  option  within  the  HEC-1  (Dam  Safety  Version)  program. 
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3.  Floods  were  routed  through  the  reseryoir  using  the  HEC-1  (Dam  Safety 
Version)  program  to  determine  the  capabilities  of  the  spillway  and 
dam  embankment  crest.  The  input,  output  and  plotted  hydrographs  are 
exhibited  in  this  Section. 
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UAn  SAFETY  VERSION  JULY  1976 
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X  xxxxxxr»p-rx.Nh-rx.fx.^^.x»p».s.fx.f«.^-p».^r«.p«yf^r-.r«*  in 

CNjfMfMCyfvryrjfVJCVJtMCiJCJfVCaCjCOCNJf^CvjfMCVCVrUCVjfVJf^OifVfNJ  ^ 

r>>-r-p*-K^r-r-r*r'r-^“r,>*r»r*r*»px.r'f*»'P>-  p^p-r-r-rx.p^pxp^p-.f^. 


(j\j>5\^js^(y\0^pgrvjf\jf\jcucg^xr«-px.a^r«-in<V»^*-^r-«a 

XXXXXXXfxfxpwf^»N.h.f^pi.pto.f1*.pfc,f^*pfc^f«.ftef*.pxfx.^h. 

ryf\  PUfvrvjfVlN.CMtVCVfMCV.  {YfV<\J<VfV<MCNjnifMC\lfMCNjri.f\iru<VCM 


l*j  •  •  X  O'  •  • 

r  a/  x  x  x  *-  «n 

D  X  h  •  •  p>x  <y» 

-J  ^  »o  ©  c 

O  -N  -O  N 

>  H  f- 


x  •  •  X  ^  •  • 

3  it  rt  x  j  sin 

c  m  •  *mt 

X  O  © 

I  fO  fx. 

CV  fx 


x  •  •  X  O'  •  • 

D  O'  ~4  X  X  fx.  in 

OK)  •  •  fx-  IT' 

X  O  © 


X  •  •  M  ©  •  • 

3  H  lO  O  H  O  J 

O  CNJ  •  •  X  f*x 

X  X  *■  © 

i  rvj  ^4 


iflwiflo-r 
u.cy  cl 
U  U  X  I  3 

u  u  u 

2  < 


X  XX  y0'A'J)4NNN^K^^KKNK)x8fxK|xsp»f>f.<*<>f> 
A;r\jc\j(N<ou?M<v<Oy'(ViMfMruf\jrg(\j(Mr\j(\fsit\jrDfv^<vrufv1fvcv<v 
pfc^rxN-r>“f>-.fx.r^f*fx.fx.r*.f-px.N.rx.r«-f-h»  r-rx.^.r-rx.f«.rx.fx^r*. 
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